Combating against climate change requires unified action across all sectors of 13 society. However, this collective action is precluded by the 'consensus gap' between 14 scientific knowledge and public opinion. A growing body of evidence suggests that 15 facts do not persuade people to act. Instead, it is visualization -the ability to simulate 16 relatable scenarios -is the most effective approach for motivating behavior change.
tangible information. By allowing people to visualize their own climate futures, we 28 hope to empower citizens, policy makers and scientists to visualize expected climate 29 impacts and adapt decision making accordingly.
30

Main text 31
Climate change is a systemic threat to humankind . Despite the overwhelming scientific consensus that human activity is driving 38 climate change 1,5 , 53% of people in the world still do not believe that climate change will 39 affect them during their lifetime 6 . 40
41
The gap between scientific and public understanding (referred to as the Consensus Gap) is 42 largely attributed to failures in climate change communication 7 . Often limited to ad-hoc 43 reporting of extreme weather events or intangible, long-term climate impacts (e.g. changes in 44 average temperature by 2100). The intangible nature of this reporting fails to adequately 45 convey the urgency of this issue to a public audience on a consistent basis 8 . It is hard for 46 most people to envision how an additional 2°C of warming might affect daily life. This 47 demonstrates that visualization -the ability to create a mental image of the problem -is the 55 most effective approach for motivating behavior change 10, 11 . The greatest challenge facing 56 climate scientists is no longer the detailed characterization of future climate, but the 57 development of communication mechanisms that inspire coordinated action. We argue that 58 enabling people to visualize a tangible climate future is the most crucial objective facing 59 current climate science. 60
61
Here, we implement this strategy, taking the current climate data for the world's major cities 62 (Current Cities) , and projecting what they will be like in 2050 (Future Cities). Rather than 63 describing the quantitative changes in climate variables, we quantify which Current Cities will 64 most closely resemble the climate conditions of Future Cities (see Material and Methods). 65
For example, using our approach we can predict that London's climate in 2050 will resemble 66 Barcelona's climate today. Our approach makes the intangible (e.g. a given rise in 67 temperature) tangible, in terms of people's current experience. This is intended to capture 68 people's imagination, not only because over 68% of the world's population will live urban 69 areas 12 , but also because iconic locations allow us to visualize the imminent changes that 70 are likely to occur within our lifetimes. 71
72
We characterized the climate of the world's 520 major cities using 19 climatic variables that 73 reflect the variability in temperature and precipitation regimes for current and future 74 conditions. Future conditions are estimated using a realistic Representative Concentration 75 Pathway (RCP4.5), which considers a stabilization of CO 2 emissions by mid-century (see 76
Material and Methods). Using a multivariate analysis, we analyzed the climate similarity of all 77
Current and Future cities to one another (Figure 1, Database S1 ). This simple analysis 78 enable us to estimate which major cities of the world will remain relatively similar, and which 79 will shift to reflect the climate of another city by 2050. Overall, our analysis shows that 77% of 80 the world's Current Cities will experience a striking change in climate conditions, makingaddition, 22% of cities will experience climate conditions that are unlike any major city 83 currently existing on the planet (Figure 2a-b) . 84
85
The proportion of shifting cities varied consistently across the world. Cities in northern 86 latitudes will experience the most dramatic shifts in extreme temperature conditions ( Figure  87 2c-d). For example, across Europe, both summers and winters will get warmer, with average 88 increases of 3.5°C and 4.7°C, respectively. These changes would be equivalent to a city 89 shifting 1,000 km further south, under current climate conditions (Figure 2c This is characterized by both increases in extreme precipitation events (+5% rainfall wettest 98 month) and, the severity and intensity of droughts (-14% rainfall driest month). With more 99 severe droughts, tropical cities will move slightly away from the equator, towards drier 100 climates (Figure 2c-d) . However, the fate of major tropical cities remains highly uncertain 101 because many tropical regions will experience unprecedented climate conditions. 102
Specifically, of all 22% of cities that will experience novel climate conditions, most (64%) are 103 located in the tropics. These include Manaus, Libreville, Kuala Lumpur, Jakarta, Rangoon, 104
and Singapore (Figure 2a- 
Materials and Methods 140
Major cities of the world 141
We selected the "major" cities of the world from the "LandScan (2016) High Resolution global 142
Population Data Set" created by the Oak Ridge National Laboratory
16
. By "major" cities, we 143 considered cities that are an administrative capital or that account more than 1,000,000 144 inhabitants. In total, 520 cities were selected. 145
The climate database 146
To characterize the current climate conditions among these major cities of the world, we 147 For the future projections, the same 19 bioclimatic variables were averaged from the outputs 153 of three general circulation models (GCM) commonly used in ecology 18, 19 . Two Community 154
Earth System Models (CESMs) were chosen as they investigate a diverse set of earth-155 system interactions: the CESM1 BGC (a coupled carbon-climate model accounting for 156 carbon feedback from the land) and the CESM1 CAM5 (a community atmosphere model) 18 . 157 The 19 current and future bioclimatic variables were extracted from the coordinates of the 169 520 major cities (i.e., the city centroids), meaning each city had two sets of bioclimatic 170 metrics: the current climate data for the world's major cities (Current Cities) and the 171 equivalent 2050 projection (Future Cities) according to the average of the three RCP 4.5 172
GCMs. 173
A principal components analysis (PCA) was then performed on current bioclimatic data in 174 order to account for correlation between climate variables and to standardize their 175 contributions to the subsequent dissimilarity analysis 22 . As the first four principal components 176 accounted for more than 85% of the total variation of climate data (40.2%, 26.9%, 10.5% and 177 7.6%, respectively), the remaining principal components were dropped from later analyses. 178
The main contributing variables to the four components are the temperature seasonality (axis 179 1), the minimum temperature of the coldest month (axis 1), the maximum temperature of the 180 warmest month (axis 2), the precipitation seasonality (axis 2), the precipitation of the driest 181 (axis 4) and of the wettest (axis 3) month, and the temperature diurnal range (axis 4, 182
supplementary figure 1). 183
Analysis of changes between current and future cities from the PCA 184
The future climate of each city was then projected within these four principal components 185 (using the PCA eigenvectors derived from the bioclimatic variables of the current climate) to 186 allow for direct comparison between Current and Future Cities (supplementary figure 1a-b) . 187
On the plane defined by the first two components of the PCA (supplementary figure 1a) , we 188 observe changes towards less temperature seasonality, with higher maximal and minimalprecipitation in the wettest month but lower precipitation in the driest one. While no clear 191 trend can be observed along the third axis, the changes along the fourth axis show higher 192 temperature diurnal range (supplementary figure 1b) To illustrate and summarize the shifts between Current and Future Cities, we calculated the 223 importance of latitudinal shift between the most similar pairs. Shifts in latitude were 224 standardized for both hemisphere, so that a shift south in the northern hemisphere is equal to 225 a shift north in the southern hemisphere. In other words, the standardized latitudinal shift 226 illustrates a shift in relation to the equatorial line (shifting away from or towards the equator). 227
The results (Figure 2) show that cities in boreal and temperate regions tend to move towards 228 the equator while cities in tropical regions tend to move away from the equator. 229
230
Analyses and figures were performed using Rcran version 3.3.2, maps were built using Q-231 GIS 3.0. with shifts averaged by bins of 5 degrees 317
